Monthly fractional green vegetation cover associated with land Monthly fractional green vegetation cover associated with land cover classes of the conterminous USA cover classes of the conterminous USA Abstract. The land cover classes developed under the coordination of the International Geosphere-Biosphere
Programme Data and Information System (IGBP-DIS) have been analyzed for a study area that includes the Conterminous United States and portions of Mexico and Canada. The 1-km resolution data have been analyzed to produce a gridded data set that includes within each 20-km grid cell: 1) the three most dominant land cover classes, 2) the fractional area associated with each of the three dominant classes, and 3) the fractional area covered by water. Additionally, the monthly fraction of green vegetation cover (fgreen) associated with each of the three dominant land cover classes per grid cell was derived from a 5year climatology of 1-km resolution NOAA-AVHRR data. The variables derived in this study provide a potential improvement values derived as an average for the grid cell. The advantages of sub-grid cell vegetation information have been discussed by Koster and Suarez [1992] and demonstrated by Avissar and Pielke [1989] as well as others. The objectives of this study included development of land surface data sets for use in coupled land-atmosphere models that include sub-grid cell land classes and the seasonal characteristics of vegetation (fgreen) associated with each of those land classes for the Conterminous USA. A grid cell size of 20 km by 20 km was selected for this initial analysis as this is the nominal grid cell size in the current operational Eta model at NCEP (Table 1) . The classes were photosynthetically active green vegetation that occupies a model combined due to a concern that a grid cell comprised of many of grid cell. In representation of the presence of green vegetation the more specific classes (e.g., 10% aerial coverage of each of land cover classes (1, 2, 6, 8, 9 , 10, and 12; Table 1) that represent potentially dense vegetation. 
Methodology

Frequency distributions of the maximum annual NDVI values were computed for each CIGBP class on a yearly basis. The NDVI value associated with a cumulative frequency distribution value of 98 % (similar to Sellers et al., [ 1996]) was selected as the maximum NDVI threshold for that year. Yearly maximum NDVI threshold values for the CIGBP
Results
The mean number of classes per grid cell was between 2 and 3 (2.8). A maximum of nine CIGBP classes (excluding water) were found in six grid cells, while over 3800 of the 25,806 grid cells included only a single class. When analyzed on an areal basis, more than 90% of the grid cells had more than 98% of their land area identified by three or less CIGBP classes. Thus, the three most dominant CIGBP classes per grid cell were selected to represent the land cover of each grid cell. The most dominant land cover class per grid cell is displayed in Figure 1 . One of the motivating factors for development of sub-grid cell information was the recognition that within vegetation cover transition zones a single land cover class per grid cell will likely misrepresent the surface conditions within the grid cell. Six grid cells that lie on an east-west transect from Eastern Arkansas through Tulsa, Oklahoma, to Western Oklahoma were intensively examined (Figure 1) . This region represents a gradient of annual precipitation from over 127 cm for the eastern grid cell to less than 70 cm for the western grid cell. The crops associated with the Croplands dominated grid cells varied from cotton and rice (east) to wheat (west) [USDA, 1994] . The fgreen values were examined for the three most dominant land covers of each grid cell. Some grid cells (1 C, 1D, 1F) displayed similar trends in fgreen for the three land covers, while trends within the other grid cells differed (1A, lB, 1E) . The Forests within the easternmost grid cell ( Figure 1E The western, Croplands dominated (86% of area), grid cell ( Figure 1A) displayed two distinct trends for the fgreen values.
The Croplands signal was characteristic of wheat, which achieves maximum fgreen values during the spring months. The Grasslands and Forests classes displayed similar trends in fgreen with lower fgreen values than the Croplands during the spring months and greater values during the summer. The overall impact of the use of three land cover classes and their associated monthly fgreen values was assessed for the entire study area (Figure 1) . A significant difference in fgreen, defined as a difference greater than 0.1 (10%), between any of the land cover classes within a grid cell, was assessed for each grid cell on a monthly basis. Significant differences in fgreen were observed for over 57% of the non-water grid cells in the study area during at least one month. Over 6% of the grid cells exhibited significant differences in fgreen during all 12 months.
Conclusions
The results suggest that for the CIGBP land cover classes, at a 20 km grid cell size, three land cover classes are sufficient to represent the land cover within a grid cell. The results also suggest that differences in fgreen between the classes within a grid cell are sufficient to warrant derivation of fgreen for each of the three land cover classes within a grid cell. From the information available in this data set a single areal weighted fgreen can be computed for each grid cell as the sum of the fgreen for each of the three most dominant cover types (and water) weighted by the proportional area occupied by the cover types within the grid cell. Based on the results of this study, the area occupied by any other cover types within a grid cell can be considered negligible. Water should be assigned a minimal fgreen value of 0.001 for this computation.
